Dissociation of proximal tubular glucose and Na+ reabsorption by amphotericin B.
The effect of amphotericin B on glucose and Na+ transport was studied in the Necturus proximal tubule and in microvillus membrane vesicles isolated from the rabbit renal cortex. In the Necturus experiments, the rate constants for disappearance of radiolabeled glucose (kG) and mannitol (kM) from the tubular lumen were determined by stop-flow microperfusion. Saturability and Na+-dependence of glucose reabsorption was confirmed, since kG was reduced by raising intratubular glucose from 1 to 5 mM or by replacing intratubular Na+ with choline. Neither maneuver affected kM. Intratubular amphotericin B (10 microgram/ml), previously shown to stimulate active Na+ reabsorption in the Necturus proximal tubule, inhibited kG with no effect on kM. In the membrane vesicle preparation, amphotericin inhibited the uphill glucose uptake which results from imposing a NaCl gradient from outside to inside, but had no effect on glucose uptake in either the absence of Na+ or in the presence of Na+ when there was no Na+ gradient. Amphotericin B stimulated the uptake of Na+ by the vesicles. The observed dissociation of glucose and Na+ transport by amphotericin B is consistent with the concept that proximal tubular glucose reabsorption is energized by the luminal membrane Na+ gradient and is not directly linked to active Na+ transport per se.